Abstract According to the author, the Oeuvres, edited as early as 1575 from the first opuscules (little works), produced, even at that time, a comprehensive synthesis of the surgical art by assembling not only the experiences and opinions concerning the surgery of his period as a whole but also contributing essential details about the surgical instrumentation of the sixteenth century. Ambroise Paré contributed much to this thanks to his innate sense of the operative art from which he drew largely from experience gained during his military campaigns.
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The earliest surgical operations were probably circumcision (removal of the foreskin of the penis) and trepanation (making a hole in the skull, for release of pressure and/or spirits). Primitive surgical instruments consisted of flint or obsidian knives and saws. Stone Age skulls from around the world have been found with holes from trepanning. Primitive people used knives to remove fingers, and the ancient Mesopotamian cultures practised surgery to some degree. Small copper Sumerian knives of about 3000 B.C. are believed to be surgical instruments. The Babylonian Code of Hammurabi of about 1700 B.C. mentions bronze lancets-sharp-pointed twoedged instruments used to make small incisions (Figs. 1, 2 and 3). The Code of Hammurabi, however, provided harsh penalties for poor treatment outcomes, so surgery was practised only sparingly. Likewise, ancient Chinese and Japanese cultures were opposed to cutting into the human body, so surgical instruments were used very little.
Surgeons of the late Middle Ages were not as ineffective as some modern medical historians would lead us to believe. The constant warfare of the age demanded skilled men who could dress wounds of soldiers, and almost all surgeons of the fourteenth and fifteenth centuries had seen military action. On these expeditions the surgeons gained knowledge and experience in treating all forms of wounds and injuries. They served as physicians and apothecaries as well as surgeons. They experimented with various kinds of powders, plasters and fomentations for closing wounds. They invented tools for extracting arrows and bolts (Figs. 4 and 5); they learned techniques for healing fractured limbs and amputating diseased ones. Some successes were had by these surgeons, often brought about by quite ingenious means. On the battlefield, crossbows were used to extract crossbow bolts, and new tools were fashioned to perform difficult surgical operations. Indeed, at the Battle of Shrewsbury, fought in 1403, the English military surgeon John Bradmore made a new surgical apparatus to extract an arrow from the cheek of Prince Henry, later to be crowned Henry V (Fig. 6) .
Gunpowder weaponry added a new destructive dimension to the late Middle Ages. Already available in limited quantities throughout Europe in the early fourteenth century, guns began taking on a larger role in warfare as the century progressed. They appeared on the battlefield of Crecy in 1346 used by Edward III ostensibly to create noise and panic. Later that year they also appeared at the English Siege of Calais. By 1377 guns had successfully been used to bring down the walls of a fortification when Philip the Bold, Duke of Burgundy, conquered the fortress of Odruik; and in 1382 they played a significant role in a battlefield victory when the Ghentenaar forces defeated the Brugeois troops at the Battle of Bevershoutsveld fought outside the town of Bruges. By 1400 gunpowder weaponry appeared in nearly every engagement of the war. Large guns were used in sieges and smaller weapons were used in battle and on ships. Eventually handheld gunpowder weapons were made, and these began to be used by the infantry as a more powerful, although less accurate, replacement for archery. By the 1470s infantry units equipped with handheld guns often faced enemy infantry units also equipped with handheld guns.
This interest in gunpowder weaponry increased as the war progressed. As guns became more numerous and more accurate and powerful, more soldiers were killed and wounded. Small guns fired metal balls, usually made of lead or iron, and larger guns fired stone balls, especially fashioned for that purpose. Gunshot wounds from both these weapons could be and were often fatal; metal balls could pierce the skin, while larger stone balls could kill on impact with the body or by splintering into fragments which would then enter the torso or limbs (Figs. 7, 8, 9 , and 10).
The trepanning technique was used for many indications before the fifteenth century, and the use of trepanning for military treatment of skull fractures clearly increased with the introduction of guns (Figs. 11, 12, 13, and 14) . As guns became more numerous, more accurate and powerful, more soldiers were wounded in the head and treatment of head wounds and trepan use were more frequent. Tools for head surgery and trepanning were improved by Ambroise Paré. In his treatises on surgery, Paré also described "trepans or round saws for cutting out a circular piece of bone with a sharp-pointed nail in the centre projecting beyond the teeth" and another trepan with a transverse handle. Furthermore, Ambroise Paré with appropriate technology sought to ensure safe use, i.e. that the conceived instrument be the least harmful possible even in less skilful or unpracticed hands (Figs. 15 and 16 ). An example is his trepan à Chaperon with a protective lid. He also improved safety by moving from a two-point bearing (bipod trepan, Gersdorff, Fig. 17 ) to a three-point bearing trepan (Fig. 18) . This instrument was used much in the same way as a modern hand drillheld in one hand and cranked with the other. But it was extremely heavy and cumbersome, and therefore did not become popular among the surgeons of the time [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] . 
